Effect of advanced glycation end-products on gene expression and synthesis of TNF-alpha and endothelial nitric oxide synthase by endothelial cells.
Advanced glycation end-products (AGEs), which are formed in aging, diabetes mellitus, and kidney failure are implicated in the occurrence of vascular complications. We, thus, evaluated in cultured endothelial cells, the AGEs' effect on gene expression and synthesis of tumor necrosis factor-alpha (TNF-alpha) and endothelial nitric oxide synthase (eNOS) mRNA and protein expression, which may be involved in vascular remodeling. Human umbilical vein cords endothelial cells (HUVEC) were stimulated with AGE-specific compounds [AGE-human serum albumin (AGE-HSA), N(epsilon)-carboxymethylysine (CML), AGE-beta2 microglobulin (AGE-beta2m)], and thereafter, incubated with interleukin1-alpha, lipopolysaccharide, and interferon-gamma. mRNA expression and secretion of TNF-alpha were significantly enhanced after incubation with AGE-HSA, CML, and AGE-beta2m compared to that found in HUVEC incubated with HSA or beta2m. AGE-HSA, CML, and AGE-beta2m induced a significant decrease in eNOS protein and mRNA expression. AGEs promote mRNA expression and secretion of TNF-alpha and reduce eNOS mRNA and protein expression in HUVEC. Such changes may play a role in the vascular dysfunction and the development of vasculopathy seen in diabetes, uremia, and old age.